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Table 1 Information contents and levels for discretization of varjables

B FRIR ZEE

| %% x & & % fEa (i D) LR
1 TAEREBFE—FR L, HBEER 0.59 > 0(m*) 15
2 % L, hAKEHE 1.32 PEVI=] 9
3 FTRERERE - ZEBRDhARENF BT E* 1.96 H 4
4 B BB EE* 1.50 1—700(m) 8
5 BLEHARSTERSER* >1.51 < 900(m) 6
6 as BLENKEIER 1.23 > 2000(m) 10
7 BRRETRER AR 0.77 < 650(m) 13
8 8 BB R A Tkt 1.57 a5 5
9 Bt iR A BRIt g s kA R 2.00 5 3
10 BXAMBEREER AT HREE 1.23 = 10
1 KL | BT R B K A i R AN 2.16 >3 2
12 g BT R K w i d A R R AN 1.13 >4 11
13 BreaRah e 0.49 >0.68(1n) 17
14 " - BrMaBREREYNE 0.32 >0.55(In) 18
15 - BSR4t | S (B RE T 2.70 | 1.87—2.20(In) 1
G - e 5T UL R A 0.52 | <0350 | 16
17 % B BULHSBASRBIEM 0.83 >26 12
18 B SBEHSFEHE 0.69 >38 14
19 g; BT ML ET AR 0.83 . >47% 12
20 g5 P B SR E L E AR 1.51 >1300(m?)
21 iy R BTAREHER 1.23 >200(m?) 10
22 ines BARmEEG EER 0.17 >21500(m?) 19
23 i BT AR 0.17 >18 19
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Table 2 Loa&ings of variables on principal components

- x B @ 5
RS 1 2 3 4 5 6
1 0.573 —0.100 0.759 —0.011 —0.208 0.075
2 0.685 —0.312 —0.388 —0.279 —0.272 —0.054
3 0.640 0.570 —0.058 —0.068 —0.279 —0.131
4 0.697 —0.441 0.179 —0.302 0.262 —0.170
5 0.840 —0.191 —0.124 0.190 —0.054 0.253
6 10.832 o 0.177 0.020 0.376 0.114 —0.253
7 0.906 --0.186 —0.191 0.167 0.111 0.106
8 0.613 0. 644 0.006 0.282 0.247 0.160
HT &= 4.287 1.143 | 0.814 0.458 0.353 0.219
ARTE#(%) 53.59 - 67.87 78.05 . 83.78 _ §8.19 90.93
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FERTR 4 £
ATHERNSTHEORES A, BEETHEANATE S 1 H05RE, AlkiERE R
R,o HRFIITHE 4+ AW RFHE (23), (24) RITEHED A P Rl P
%3 TETANEMLEES

Table 3 Results of discretizating scores on principal components

¥ | & T HE F @B | & T H F @ =
g2 5|1 2 3 4 5 6 | 51 % |1 2 3 4 5 |6
1|1 1 0 0 1 1 14 | 0 1 0 1 1 |o

2 |1 1 1 1 0 0 15 | o 1 0 0 1 |o

3| 1 1 0 1 1 0 16 | 0 1 0 0 1 |0
411 1 0 1 0 0 17 | o 1 0 1 0 |o

% 5 | 1 1 1 1 0 0 m | 18] 0. | o0 0 1 1 |o
6 | 1 1 1 1 0 0 191 0 1 0 0 1|1

- 71 1 1 1 1 0 0 =12 o 0 0 0 0o |0
8 1 1 1 1 0 0 21 1 0 0 1 1 1

¥ 9 | 1 1 1 1 1 0 F | 22| 1 1 0 0 1|1
10 | 1 1 1 1 1 0 23 | o 1 0 1 0 |1

B o1 0 1 1 0 0 Bl 24| o0 0 1 1 0o |o
12 | 1 1 1 o | o 0 25 | 0 |1 0 1|1

13| 0 1 0 0 1 0 261 0 | o 1 0 1 |0

27 | o 0 1 0 1 |o

28 | o 0 0 1 1 o

A 2% PRECR A AR v AL T 2K, R
=[]
10
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Table 4 Information ccntents and levels for discretization of principal

components, matrixes R, and R,

BE B AL L s R,
i ek B N o g | <1 o | <o s | 17w
1 —0.099 3.44 1 0.08 0.92- 0.87 0.13
2 —0.497 0.92 2 0.08 0.92 0.47 0.53
3 €.021 0.78 ) 3 0.31 0.69 0.73 0.27
4 —0.233 0.40 6 0.23 0.77 0.53 0.47
5 =325 0.52 4 0.62 0.38 0.27 0.73
6 0.672 0.46 5 0.92 0.08 0.67 0.33

RIE ¥ (15) NP X
t, = InP, — InP, < In[q/(1 — q)] =C,
WHEI=2=64 MEREHAE x, (OXBEREE L, r =1,2,---64, DIRZ BT ER
M Cpo HAEG=050,Co=0; g=0.1K, Cq=—2.197, RBPENBTHERTF
ZEREHE,AEER , Ho AR5 CULE.E < Cp, BIUBINABRI ZER, BN
TR TR R SFINTELHBITH ¢ ER 9= 05 R INHETRELER,
x5 CHETHNHETREERE

Table 5 Resuits of Bayes’decision of know units

B — F REETE) BFRCEFE)

IG5 2 {1 bt ] i L5 A% 2, {i{ TRE
1 1.334 I ‘ 14 2.562 I
2 —5.099 I 15 3.899 Ii
3 —1.795 1 16 3.899 I
4 —3.276 I 17 1.080 1
5 —5.099 I 18 4.913 It
6 —5.099 I 19 5. 691 I
7 —5.099 I 20 4.769 1
8 —5.099 I 21 2.348 11
9 —3.617 I 22 1.334 I

10 —3.617 I 23 2.872 I
11 —2.748 I 24 1.609 11
12 —3.761 I 25 3.869 34
13 3.899 I : 26 4.428 I
27 4.428 It
28 4.913 1

EMBITREERSHEREINL IR 6o $HBARIT, Ko 13 S8TTH L
OUAEF , AR e A B BT Lo

RETRBUEATT 412 AN, TRINGE R 1 2850 32 4>, 11 H #0380

M7 R 24 0.087, BIERREEHFIZA 8.07% o KPREEHIRY 7.7 % —HWE KT,
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Table 7 Contrast between both methods

FiteRE
B %5 I n
H B2 51
I 38 14
In 5 383
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THE STATISTICAL DECISION METHOD FOR PREDICTION
OF MINERAL RESOURCES

Yin Di and He Guoxin

Abstract

Prediction of minera lresources is a statistical decision problem. Classes of minera-
lization prospect are regarded as conditions existed in the nature and the predictions of
mineralization prospect made by. a geologist may be.considered as decisions of a decider.
In this case the statistical decision problem is stated as:follows: given m the classes of
mineralization prospect and m, decision of geologists, set X of all possible n-dimensional
geological vectors and class {Pi} of their probability distributions for m prospect class-
es, known or unknown prior probability q of m prospect classes, to find an optional de-
cision funetion ¢ corresponding to some principle, which can guide geologist to select
optional decision. In correspondence with two optimality principles are given the
Bayes’ and minimax solution of statistical deoision problem for the cases of m>2 and
m=2 respectively.

In the paper the technigue of the first order approximation to class {Pi} of prob-
sbility distributions and methods of pre-proccesing for original data are deseribed.

Application of the statistical decision method in the prediction of uranium mineral
resources for the 3075 region, for example, is very successful.
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